Framing Research Questions Intersecting Information Systems and Health: A New Research Perspective at Micro- and Macro-Level by Greve, Maike et al.
Framing Research Questions Intersecting Information Systems and Health:  




University of Goettingen 
maike.greve@uni-goettingen.de 
Morten Gantner 
University of Goettingen 
morten.gantner@uni-goettingen.de 
Christine Harnischmacher 
University of Goettingen 
christine.harnischmacher@uni-
goettingen.de 
Alfred Benedikt Brendel 
University of Goettingen 
abrende1@uni-goettingen.de 
Lutz Kolbe 





Digital health is an established research area in 
information systems (IS) research. The domain 
involves individual human behavior, the broader 
social, healthcare providers, and other organizations. 
The rapid spread and use of health technologies have 
opened up considerable opportunities for research to 
evaluate and test existing theories. To generate an 
overview of the status quo, we apply the belief-action-
outcome (BAO) framework as a lens to understand 
how current research has addressed the various 
aspects of digital health. Overall, we analyzed 46 
studies from well-regarded IS outlets. Therefore, we 
aim at providing a comprehensive review and 
synthesis of the literature. Our results indicate a focus 
on behavioral research and action formation, but also 
a void regarding design-oriented studies, as well as 
multi-level studies. In summary, this study develops a 
research agenda for digital health, which includes six 
research questions that address research focus, health 
phenomena, at the macro- and micro-level.  
1. Introduction  
The increasing digitalization of our society 
promises various benefits for private and professional 
life [1]. The healthcare sector in specific has been 
benefiting from improvements through digital 
technology and related innovations [2]–[4]. For 
example, the European commission’s report on the 
impact of an interoperable electronic health record 
system concludes that even if its implementation takes 
a long time (six to eleven years), the benefits are 
manifold and substantial (e.g., improved compliance 
with clinical guidelines and better patient safety and 
reduced clinical risk, such as technical mistakes due to 
information availability) [5], [6]. However, the 
benefits of digital health concepts also come with 
challenges, rendering research in the domain of digital 
health-relevant and important [7]. Against this 
background, information system (IS) research can play 
a key role in investigating the design of such systems 
as well as in exploring phenomena related to their use, 
management, and impact [1], [8].  
Accordingly, this paper has two main objectives. 
Firstly, we want to demonstrate the potential of the 
belief-action-outcome (BAO) framework of Melville 
[9] to structure and guide digital health research. The 
extensive framework includes variables at the macro- 
and micro-level connecting social and organizational 
context with belief, action, and outcome formation. It 
links beliefs, actions, and outcomes of individual, 
organizational, and societal actors and is therefore 
well suited to analyze the impact of digital health. The 
system gives an extensive way to deal with analyzing 
the role of IS in empowering and changing feasible 
practices 
Secondly, by applying the BAO framework to 
analyze current literature on digital health in IS 
research, we aim to identify research directions and to 
uncover research gaps to guide researchers to fill these 
gaps [9]. Given the connections laid out in the BAO 
structure, we build up a concept matrix that enables us 
to methodically orchestrate and integrate prior 
research, identify research foci [10], [11], and 
formulate directions for future research.  
In order to achieve our objectives, the paper 
proceeds as follows. We begin by summarizing the 
current directions and research areas of digital health. 
Subsequently, we are conceptualizing the gap the 
BAO framework fills within our understanding of how 
IS impact healthcare. Next, we present the conceptual 
bases on which BAO was developed and the BAO 
framework itself. Following, we conceptualize how 
the framework can be adapted to fit the new context of 
digital health. We demonstrate the framework’s value 
by applying it to recent research on health in the top-





ranked IS journals. Based on our analysis, we elicit 
future research directions and questions.  
2. Health in Information System Research 
The research area of health in information system 
research is interdisciplinary and located at an 
intersection between societies, organizations, and 
consumers [7]. In general, the term “digital health” 
refers to some form of information technology or 
systems, which is applied in the context of health, such 
as in health institutions or for health management [12]. 
The term digital health has many definitions in 
scientific practice and can generally be described as 
the use of information and communication 
technologies to monitor and improve patient health 
and well-being [13]. Sub-categories of digital health 
are eHealth and mHealth. They particularly describe 
the form of technology use in health concepts. eHealth 
is an umbrella term for all digital technologies and 
applications used for patient care, such as electronic 
health records or hospital information systems [14]. In 
contrast, the term mHealth is derived from ‘mobile’ 
and addresses mobile devices, such as smartphones, 
tablets, or smartwatches, for health-related porpuses 
[15]. 
Overall, digital health research can be seen as an 
advancement of IS theory and practice [7]. Previous 
research has provided insights into the thematic 
progress of this research stream. Current literature 
reviews aim to provide an overview of the previous 
research by addressing digital health often with 
specific foci. The review articles reveal that the 
authors limit themselves to the study of IS specific 
clinical pictures such as mental disorders [16] or the 
use in certain geographical regions such as developing 
countries [17]. Besides, particular challenges such as 
data protection concerns and privacy connected with 
certain applications are examined [18]. Those current 
literature reviews that are not limited to specific niches 
but consider digital health as a broader field of 
research show limitations in the search terms used or 
the journals considered. In the methodical approaches 
of the existing literature reviews, either search terms 
were used to investigate eHealth [19] or mHealth [18], 
but not both components together, which limits the 
overall research agenda. For example, the study of 
Koffi et al. [18]limits the investigation area to mHealth 
in combination with privacy. This approach 
categorically excludes papers referring to terms such 
as eHealth or digital health and makes the 
consideration of privacy a necessary prerequisite. This 
seems to be insufficient, especially against the 
background of the manifold ways of defining digital 
health. In addition to the aforementioned content 
restrictions, all literature reviews known to us are 
limited in the selection of the journals examined. For 
example, Cohen et al. [17] or Hur et al. [20] search in 
various databases including Google Scholar, which 
does not consider the quality of outlet publication. Our 
research did not identify any literature review that 
exclusively analyzes the contributions of the high 
quality IS journals such as the AIS basket of eight and 
could, therefore, derive insights relevant for the future 
IS research agenda.  
3. The Belief-Action-Outcome 
Framework 
The BAO framework by Melville [9] provides a 
conceptual setting for “the development and adoption 
of information systems for environmental 
sustainability” [9] and the improvement of a promote 
understanding of context-related key issues. Hereby, 
the framework provides a structure that gives a far-
reaching way to deal with IS research on this topic by 
understanding human conduct as an interaction of 
affecting elements at the macro- and micro-level. 
Figure 1 visualizes the interplay of dimensions, where 
the vertical dimensions (macro- and micro-level) of 
the framework interact recursively with the horizontal 
dimension (belief, action, outcome). 
 
 
Figure 1. Belief-Action-Outcome framework 
(adopted by Melville [9]) 
The framework was originally developed and 
applied for the context of environmental sustainability 
[21]. However, we argue that the general nature of the 
framework enables the application in other contexts. 
The advantages of the BAO framework can be found 
especially in its ability to demonstrate the importance 
of information systems in changing environments, 
such as sustainability or health.  
An essential aspect of the model is the distinction 
between the micro- and macro-levels, which considers 
the mediation and linkage of the individual with 
societal and organizational structure and the social 
system and organizations’ behavior. The micro-level 
touches on individual beliefs and actions and the 
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macro-level reflects social and organizational 
structures and their ecological and economic 
outcomes. The social structure refers to social and 
natural systems and includes individual and 
entrepreneurial actors [9]. Accordingly, the 
framework encompasses human behavior and the 
broader social and organizational contexts at the 
macro- and micro-levels. It considers social and 
organizational behaviors resulting from belief 
formation, action occurrence, and outcome evaluation. 
In digital health research, the vertical dimensions of 
the framework are distinguished between the societal, 
organizational, and individual perspectives. Research 
on a societal level addresses society’s influence on 
health, e.g., cultural or institutional structures or 
national campaigns. At the organizational level, 
research focuses on the influence of organizations on 
health. This contains digital health suppliers, such as 
mHealth operators and healthcare providers, including 
hospitals. The research in this area concerns, for 
example, management strategies, organizational 
culture and structure, and disease management. On the 
individual level, research focuses on the individual’s 
health attitudes, including patients with a specific 
disease and generally people operating with e.g., 
online health platforms. 
The framework’s horizontal dimension differentiates 
between the level of belief formation, action 
occurrence, and outcome assessment. Subsequently, 
the three dimensions are addressed in further detail 
and regarding the health context.  
Belief – Belief formation is described by 
Melville [9] as “psychic states (beliefs, desires, 
attitudes, opportunities, etc.) about the natural 
environment.” As we substitute the context, beliefs 
address the micro-level focus on the individual 
psychic state based on norms and values towards the 
health ecosystem. Individual belief formation about 
health is based on personal values, norms, and beliefs. 
As the health ecosystem conditions directly influence 
personally high valued subjects such as personal 
health, the health of family and peers, and individuals' 
beliefs that they can take measures to mitigate these 
conditions, beliefs are found encouraging pro-health 
behavior [23]. On the macro-level, belief formation 
within the societal and organizational structure is 
assessed. Individual beliefs are influenced by a variety 
of societal and organizational factors [9]. Normative 
patterns on the micro-level are thus influenced by 
societal factors (macro-micro: link 1), such as political 
discourse and family life, that form the belief about the 
state of the health ecosystem [24] as well as 
organizational structure (macro-micro: link 1’), 
representing how organizations allocate and 
coordinate labor, and use IS that create transparency 
regarding health aspects [25]. 
Action - The phase during which individual 
beliefs are converted into concrete actions is the action 
formation stage. On the micro-level (micro-micro: link 
2), health-related actions, for instance, include the 
usage of mobile health applications [26], telemedicine 
systems [20], or interacting through online health 
communities [27]. On the macro-level, the BAO 
framework suggests that on the one hand, 
organizational structures influence the behavior of 
societies and organizations (macro-macro: link 4’ and 
link 5’) and on the other hand, societal structures 
directly influence health-related actions of societies 
and organizations (macro-macro: link 4 and link 5). 
Within the framework, an organization is defined as a 
group of homogenous agents, abstaining from 
individual human behavior [9]. On the macro-level, 
actions can include, for instance, the use of digital 
patient records [28], the reduction of healthcare 
spending through IS use [29], or the creation of social 
value [30]. 
Outcome –The effects of combined individual 
health actions on social (micro-macro: link 3) and 
organizational (micro-macro: link 3’) behaviors are 
reflected in the outcome assessment. On the societal 
level, health outcomes refer to all influences on society 
and the entire health ecosystem, such as social health 
disparities, healthcare costs, and waste [9]. On the 
organizational level, organizational performance (e.g., 
reducing costs or increasing productivity) is the basis 
for outcome assessment, thus combining the 
importance of health outcomes and economic 
performance to transform the health ecosystem. 
4. Research Approach 
To review existing work on health in IS research, 
we conducted a systematic literature review process 
based on the approaches of Webster and Watson [11], 
van Brocke et al. [10], and Brendel et al. [31].  

































Our research approach is threefold (see Table 1). 
Firstly, the digital health publications from IS outlets 
are gathered. Secondly, the relevant literature is 
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analyzed by coding along the dimensions of the BAO 
framework. Thirdly, the coded database is analyzed 
and discussed to identify research gaps and 
opportunities.  
Phase 1: Gather Literature 
During the first phase, we gathered literature to 
develop a digital health literature database in high-
quality IS research. The publications include all 
studies that deal with physical or mental health, focus 
on health-related artifacts, such as electronic health 
records, or set the primary focus on the healthcare 
context. We excluded all kinds of meta-analysis, 
literature reviews, or research framework publications 
to focus on empirical research with practical 
contributions. Furthermore, we limited our database to 
publications from the AIS basket of eight to ensure 
that our sample includes publications with high-level 
impact and rigor [32]. For the search, we applied the 
following search query: 
(health*) OR (mhealth*) OR (m-health*) OR (ehealth*) 
OR (e-health*) 
 
The literature search was conducted in May 2020 
via the databases Taylor and Francis (EJIS), 
ScienceDirect (JSIS), SAGE (JIT), and EbscoHost 
(others). All articles were filtered via a two-step 
process. The articles were selected by title, keywords, 
and abstract. Afterward, they were reviewed regarding 
their fit for the research database, following the 
previously defined criteria (i.e., empirical research in 
digital health). We gathered a total of 47 publications 
to form our research database. The results of the 
literature search are documented in Table 2.  
Table 2. Overall literature search results 
Journals Total Abstract / Title Final  
ISR 33 20 6 
MISQ 41 35 16 
JMIS 23 14 5 
JAIS 28 18 8 
JIT 55 9 2 
ISJ 23 16 6 
JSIS 45 4 0 
EJIS 81 10 3 
Total 116 46 
Phase 2: Code Literature 
To generate insight into the selected database, we 
structured the literature along with the different levels 
and stages of the BAO framework to construct a 
concept matrix. Three authors coded the literature 
independently and discussed the results to reach a 
common understanding. All publications from the 
database were selected to fit at least one characteristic 
of each dimension.  
Phase 3: Analyse Literature 
To analyze the coded literature, we conducted a 
table for each level of the BAO dimension. We 
synthesized and interpreted the results of the identified 
studies. This phase is essential for a literature review 
to identify directions for future research by 
formulating research questions [11]. Since the micro- 
and macro-levels show the most distinct differences in 
the literature database, the results are presented for 
these levels. 
5. Results 
We identified 46 relevant papers that we further 
analyzed according to the attributes and links of the 
BAO framework through the literature review. Our 
review finds a significant differentiation between 
micro-level studies (18 studies), that include the 
micro-micro action link 2 and the micro-macro 
outcome links 3 and 3’ and macro-level studies (28 
studies) that include macro-micro links 1 and 1’ as 
well as the macro-macro links 4, 5, 4’ and 5’. 
Furthermore, most studies examine the action 
formation (40 studies, 17 on micro-level and 23 on 
macro-level), while fewer but equivalent studies focus 
on belief formation (30 studies, 4 on micro-level and 
26 on macro-level) and outcome assessment (30 
studies, 9 on micro-level and 21 on macro-level). 
Additionally, we unambiguously assigned the studies 
by research focus, differentiating between design 
studies (19 studies, 5 on micro-level and 14 on macro-
level) and behavior studies (27 studies, 13 on micro-
level and 14 on macro-level).In the following, we 
provide a more in-depth evaluation of the studies, 
separated by micro-level studies (Table 3) and macro-
level studies (Table 4) 
5.1. Micro-level Studies 
Based on Table 3, we note that most micro-level 
studies address the individual level in combination 
with the influence of either the society level (four 
studies) or the organizational level (nine studies). 
However, four studies are restricted to the individual 
level. Regarding the formation level, the appropriation 
of studies is focused on the action formation (17 
studies), while outcome assessment (nine studies) and 
belief formation (four studies) are seldomly addressed. 
Concerning the research focus, most studies consider 
behavioral aspects (13 studies), while only five studies 
address the design. 
Some studies focused on action formation and 
the role of the individual. Such research promotes the 
design of online systems to enhance user engagement 
[27], [33], or analyzes the behavior of users, e.g., 
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information use behavior of people with disabilities 
[34], communication in virtual health communities 
[35], or disease management behavior [36]. However, 
several studies combine such individual action with 
the belief formation encouraged by organizations. 
Online health communities and online health platform 
interventions thereby offer such research possibilities 
by user engagement and activity [20], [37], [38]. 
Similarly, Venkatesh et al. [39] address eHealth kiosks 
in India to raise individual awareness of infant care 
and change individual behavior.  
 
Table 3. Concept matrix - micro-level studies 
Paper Outlet 
























































[20] Hur et al. 2019 EJIS  X X X   X X 1’+2 
[40]  
Van Laere $ 
Aggestam2017 
EJIS  X  X X  X X 2+3’ 
[37] Zhang et al. 2019 EJIS  X X X   X X 1’+2 
[41] James et al. 2019 ISJ  X  X X  X X 2+3’ 
[27] Hansen et al. 2019 ISJ X   X    X 2 
[42] 
Bernadi & Exworthy 
2020 
ISJ  X  X X  X X 2+3’ 
[33] Hao et al. 2018 ISR X   X    X 2 
[43] Khurana et al. 2017 ISR  X  X X X  X 2+3 
[35] 
Kordzadeh and Warren 
2017 
JAIS  X  X    X 2 
[34] Liang et al. 2017 JAIS  X  X    X 2 
[38] Yan & Tan 2017 JMIS  X X X   X X 1’+2 
[44] Baird et al. 2017 JMIS X   X X  X X 2+3’ 
[45] Venkatesh et al. 2016 MISQ  X X X   X X 1’+2 
[46] Huang et al. 2019 MISQ  X  X X X  X 2+3 
[47] Liu et al. 2020 MISQ X   X X X  X 2+3 
[36] Son et al. 2020 MISQ X   X    X 2 
[48] Bao et al. 2020 MISQ  X  X X  X X 2+3’ 
[49] Venkatesh et al. 2020 MISQ  X  X X X  X 2+3 
Total (n=18) 5 13 4 17 9 4 9 18  
While the beforementioned studies use an 
organizational study to form beliefs, our sample does 
not include a single study in which society aims to 
form individual health beliefs. Furthermore, action 
formation is also often combined with the outcome 
assessment. For example, van Laere and Aggestam 
[40] investigate the so-called champion user’s 
behavior in health IS and its impact on collective 
social interaction. Bao et al. [48] investigate the 
engagement of people with chronic diseases in digital 
patient portals and its influence on the frequency of 
hospital and emergency visits, readmission risk, and 
length of stay. While these two studies are examples 
of how individual behavior and action influence an 
organizational outcome, Venkatesh et al. [49] develop 
a two-stage model that shows the impact of individual 
behavior on the village and hence the society in the 
context of eHealth kiosk. The societal outcome is also 
assessed by Liu et al. [47], who derive contribution to 
public health practices based on individual 
engagement with health content in social media 
platforms.  
Overall, it is notable that studies on the mico-
level show considerably limited interplay with the 
society level, while the interaction with specific 
organizations is well researched. Lastly, studies on the 
miro-level are limited in design focus. However, this 
is an important aspect, as the few existing studies 
emphasize.  
5.2. Macro-level Studies 
When looking at the distribution displayed in 
Table 4, we note an even distribution of studies 
regarding the focus on either design (14 studies) or 
behavior (14 studies). For the dimensions of 
formation, a similar even distribution is observed. 
Twenty-six studies consider belief formation, 23 
studies address action formation and 21 studies on 
outcome assessment. Regarding the influence on 
either society or organizations, we note that most 
studies focus on organizational influence (20 studies), 
while only 14 studies assess influences on a societal 
level. Overall, nine studies connect to the mico-level. 
Seven studies connect the organizational and 
individual levels, while only two studies address the 
interplay of societal and micro-level.  
In the context of aligning digital health and 
organizational structure, most studies consider the 
design aspects that form outcomes in the behavior of 
organizations. Overall, eight studies can be allotted to 
research that assesses the design focus on outcome 
formation in an organizational context. Three different 
lines of focus can be identified in this research. Firstly, 
some studies examine general conditions and 
challenges in the implementation process of IS in the 
health context, such as withholding of information and 
differing stakeholder interests [50], [51]. 
Subsequently, the second research focus pinpoints 
tangible scopes of the application of IS systems in the 
context of health [52], [44]. Lin et al. [28] use the data 
generated through electronic health records to derive 
health risk assessments for patients that can consider 
multiple possible adverse health events. Finally, the 
third line of research discloses the general effects of 
IS’s implementation in the health context. 
Pinsonneault et al. [8] examine the direct and indirect 
effects of health information technology on the quality 
of care as a central dimension of the entire health 
sector. 
Research that can be allotted to the parameters 
“behavior,” “outcome,” and “organization,” 
commonly focus on the effects of the usage of 
electronic health records. The effects that are assessed 
in this context are rather diverse. While Ayabakan et 
al.[53] point out that waste can be reduced by avoiding 
the necessity of duplicate testing, Romanow et al. [54] 
evaluate how computerized order entry can benefit 
patient care teams in their coordination of patient care 
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and to inform patients about their care. They find that 
the use of computerized order entry leads ultimately to 
improved patient satisfaction. Baird et al. [44] 
evaluated electronic health record assimilation in 10 
small physician practices in a similar vein. 
Table 4. Concept matrix - Macro-level studies 
Paper Outlet 
























































[26] Fox & Connolly 2018 ISJ X  X    X  1’ 
[55] Mettler 2018 ISJ X   X   X  4’ 
[56] Murungi et al. 2019 ISJ  X  X   X  4’ 
[57] Demirezen et al. 2016 ISR  X X X X  X X 3’+4’ 
[29] Adjerid et al. 2018 ISR X  X X X X X  4+5 
[28] Lin et al. 2019 ISR X  X X X X X  4’+5’ 
[1] 
Hansen & Barody 
2020 
ISR  X X X X X X  4’+5’ 
[51] Pouloudi et al. 2016 JAIS X  X X X  X  4’ 
[58] Bernardi 2017 JAIS  X X X X X X  4+5 
[59] Dadgar & Joshi 2018 JAIS X  X    X X 1’ 
[15] Chen et al. 2019 JAIS  X X   X  X 1 
[60] 
Dissanayake et al. 
2019 
JAIS X  X    X X 1’ 
[50] Yaraghi et al. 2019 JAIS X  X    X X 1’ 
[61] Findikoglu et al. 2016 JIT X  X X X X   5 
[62] Klecun et al. 2019 JIT X  X X X X X  4+5 
[8] Pinsonneault 2017 JMIS X  X X X  X  4’ 
[63] Chen et al. 2019 JMIS  X X X X X   4 
[64] Danish et al. 2019 JMIS  X X X X  X  4’ 
[30] Goh et al. 2016 MISQ  X X X X X   4 
[65] Kartik et al. 2016 MISQ  X X X X X   4 
[52] Lin et al. 2017 MISQ X  X X X  X X 4 
[53] Ayabakan et al. 2017 MISQ  X X X X  X  4’ 
[54] Romanow et al. 2018 MISQ  X X X X  X X 3’+4’ 
[66] Bernardi et al. 2019 MISQ X  X X X X   4 
[67] Essén et al. 2019 MISQ  X X X X X X  5’ 
[68] Zhang et al. 2020 MISQ X  X X X X  X 3+4 
[69] Liu et al. 2020 MISQ  X X X X  X X 3’+4’ 
[70] Thompson et al. 2020 MISQ  X X X X X   4 
Total (n=28) 14 14 26 23 21 14 20 9  
 
Within the macro-level, the research aligning 
digital health and societal structure is primarily 
focused on the influence on the social system’s 
behavior. Chen et al. [63] and Goh et al. [32], conduct 
research regarding the effects of online health 
communities. While Chen et al. [63] emphasize the 
effect of online communities in the provision of social 
support, Goh et al. [30] find that online communities 
create social value by overcoming rural-urban health 
disparities. Contrary to these studies, Thompson et al. 
[70] focus their research on the economic effects 
through IT use in healthcare besides patient health 
outcomes and find that healthcare costs can be reduced 
through the use of IT in the context of chronic disease 
management. Bernardi et al. [66] took a different 
viewpoint and uncovered the need for disruption of 
dysfunctional health information system routines 
embedded in institutions or deinstitutionalization for 
health IS to unfold their full potential in improving 
citizens’ health in low and middle-income countries. 
Additional research at the macro-level focuses on 
outcomes at the organizational as well as the societal 
level. Research in this area is primarily concerned with 
the implementation of electronic health records. While 
Adjerid et al. [29] argue that health records reduce 
medicare spending and frictions in information 
sharing, Klecun et al. [62] pinpoint that forcing the 
introduction of such in a top-down approach thus 
exercising institutional pressure on medical 
professionals will yield negative outcomes rendering 
the benefits. In line with the research of Klecun et al. 
[62], Findikoglu et al. [61] find that the goal alignment 
between governments and medical professionals is 
critical for the success of electronic health records 
enabled transformations of health care services. Their 
research is focused on the link between societal beliefs 
and organizational outcomes. They conclude that 
healthcare goals on a societal level need to be linked 
to the system usage on an individual level to contribute 
to these goals; otherwise, they will lead to unintended 
negative health outcomes. This can only be done 
through the organizational context in which societal 
goals are embedded.  
In contrast to the research above, Chen et al. [15] 
research the influence of societal belief regarding 
health on the individuals’ beliefs as they focus on 
uncovering what channels individuals prefer in the 
context of mHealth use to deduce insights for the 
design of m-health offers. Notably, most studies on the 
societal level take a country-specific perspective, as 
health ecosystems tend to differ strongly due to 
varying economic and political backgrounds. 
6. Directions for Future Research 
Our study aims at examining the current focus of 
health in IS research. In our literature review, we 
identified 46 relevant papers that were analyzed using 
the BAO framework. Our review reveals a lack of 
studies that analyze the interdependencies of the 
micro- and macro-level and design of health IS. In the 
following, we propose directions for future research 
based on our findings. 
All studies analyzed addressed the outcome level 
only in combination with some links on the action 
level. It is noticeable that the papers mostly analyzed 
some form of action, e.g., champion behavior and its 
impact on the organization [40]. However, we could 
not identify a single study that solely focused on the 
outcomes. For example, this could be addressed by an 
examination of various outcome types, such as social 
phenomena that drive adoption of health IS, or impact 
on society of mHealth applications in place. The 
publications of, Hansen [1], Klecun et al. [62], and 
Adjerid et al. [29] for example, cover all formation 
stages but leave out the consideration of the role of the 
individual. Therefore, we call future research to work 
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on outcome investigations that isolate BAO link 3 and 
3’. To summarize, we propose the following research 
question: 
RQ 1: How can organizational and societal 
outcomes result from the use of health IS? 
Our results have identified the organizational level as 
the dominant focus also in combination with the 
micro-level. In total, nine studies at the micro-level 
and 20 studies at the macro-level address the 
organizational level. However, it is noticeable that 
only a few studies examine the organizational level by 
setting the research focus on an IS design. Notably, at 
the interaction with the micro-level, there is a lack of 
studies. This raises the question of why the design 
focus is underrepresented in this context. Research in 
this area could examine specific design elements in 
mHealth apps, such as gamification features like 
rewards on the individual health course. Therefore, 
design studies are needed that address the design of an 
organization's health IS and analyze how this design 
influences the individual.  
RQ2: What design approaches are effective for 
developing health IS that influence individual 
beliefs and actions? 
When looking at the societal perspective, research is 
commonly showing the positive impact of IS on health 
outcomes, especially in low- and middle-income 
countries. Moreover, researchers agree upon the 
necessity to align institutional and organizational 
goals [62]. However, research addressing the 
necessary structures to overcome such obstacles is 
lacking. For instance, the involvement of medical 
professionals in government institutions or possible 
direct communication channels between political 
decisionmakers and medical professionals is not 
addressed in research yet. Thus, we propose the 
following research question: 
RQ3: What institutional structures foster the 
adoption of digital health systems at the 
organizational level? 
On the micro-level, we only identified four studies 
addressing belief formation. In comparison, we 
identified 26 studies on the macro-level. Our results 
indicate a need for further research in the field of belief 
formation, which also addresses the individual action 
formation at the micro-level. Until now, belief 
formation has solely focused on organizational and 
societal levels, largely ignoring the impact on the 
individual. However, such research is important 
because the macro perspective can influence 
individual action through belief formation. For 
example, Fox et al. [26] have shown how mHealth 
applications can reduce costs for the healthcare system 
on the one hand and encourage patients to take a 
proactive approach on the other. Likewise, Dadgar et 
al. [59] investigate how the design of digital health 
applications influences the self-management of 
diabetes patients.  
RQ4: Which opportunities and solutions can 
digital health offer to influence belief formation 
that affects individual action formation positively? 
In our research, we were not able to identify any multi-
level studies that investigated micro-level and macro-
level in the categories of belief formation, action, and 
outcome assessment. As the considered studies do not 
address this complex interplay at full range, we 
encourage future research to employ more research in 
this area to address the complexity of information 
systems in health care entirely is not fully covered. If 
this research gap is not closed in the future, IS research 
will not meet its aspirations for interdisciplinarity.  
RQ5: How do multi-level interactions between 
macro- and micro-levels impact belief formation, 
action formation, and outcome assessment? 
Our research reveals that the influence of institutional, 
societal, and organizational structures on individual 
health-related beliefs is strongly underrepresented in 
current research and should thus receive more 
attention, as beliefs are a powerful instrument in the 
process of long-term sustainable changes. Thus, we 
propose the following research question: 
RQ6: How do societal, institutional, and 
organizational structures influence individual 
actors’ health-related behaviors and usage of 
digital health systems? 
7. Concluding Remarks 
The goal of this study was to analyze the current health 
agenda in IS research. Our study extended previous 
literature reviews in the health context by applying a 
structural framework to the research body of high 
raked studies. Furthermore, we contribute to research 
by showing that the BAO framework can be a relevant 
lens to shape and conduct digital health research. 
Lastly, our study is not free of limitations. Our results 
are limited to the selected outlets’ scopes and 
keywords that we included in the search string. Future 
research should elaborate on our future research 
directions and research questions, and also apply for a 
broader scope of health research in IS conferences, 
other journals, and in interdisciplinary research 
outlets.  
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